TA90 Cartridge Tape Subsystem 

Digital's Highest-performance Tape Subsystem 



Fast, Reliable VAXcluster Tape Subsystem with IBM>480 Interchange 
Capability 

Digital's highest-performance tape subsystem, the TA90, uses high density car¬ 
tridges and feat ures an 1BM 3 480 -read/wrire-comparible recording format to 
meet data interchange needs for large systems. Cartridge tape is rapidly becom¬ 
ing the format of choice for large system backup. Now the TA9G offers this con¬ 
venient format with Digital's VAXduster systems to maximize reliability and 
minimize cost oi ownership. In addition, a 200 megabyte per cartridge capacity 
and optional 6-cartridge automatic stack loaders give the TA90 an unattended 
backup capacity of 2.4 gigabytes, making it an excellent backup device lor 
Digitals SA600 Storage Arrays. 

The TA9Q handles the most demanding storage tasks lor your mainframe class 
systems, including high-speed backup, data interchange, journaling, transaction 
logging, and archiving. A TA90 subsystem can complete a backup task in half the 
time required by currently available reel-to-reel tapes on VAXcIusters. For data 
collection, a 2 megabytes per second data transfer rate gives the TA90 first-rate 
capabilities. Powerful error recovery capabilities ensure data integrity by 
enabling the TA90 to correct up to 4 track errors “on the fly” 

The TA90 meets the requirements of large-scale tape installations-offering IBM 
3480 interchange compatibility, unattended operation, improved reliability over 
current subsystems, faster effective data rates, increased productivity, investment 
protection, and reduced cost of ownership. 



















Highlights 

" Mainframe Class Tape Backup - 
TA90 is Digital's highest performance 
tape subsystem, completing backups 
in half the time of current reel-to-reel 
tape subsystems and handling other 
applications at data transfer rates up 
to 2.1 Mbyte/s. As a streaming drive, its 
reposition time of 80 ms makes it suit¬ 
able for start-stop applications as well. 

- Full IBM 3480 format compatibility. 

* 200 megabyte capacity per cartridge; 
a 38% increase in capacity per unit of 
media, compared to 2400-ft. GCR reels, 

* TA9G can reduce operator interven- 
tion by 85%, because of its 2.4 giga¬ 
byte unattended backup or data col¬ 
lection capacity per dual-drive unit 
with optional automatic 6-cartridge 
stack loaders (L2 GB per drive/loader). 

- TA90 provides significant savings 
in power, cooling, and drive space 
requirements, compared to reel-to- 
reel start/stop drives. The cartridges' 
small size and high capacity allow a 
sixfold reduction in physical storage 
space over reel-to-reel media. 

- Performance enhancement with a 
2 Mbyte cache buffer. 

" Significant improvement in reliabil¬ 
ity and data integrity compared to 
GCR (6250 bpi) rccbto-reel tape units, 

■ Investment protection as a Digital 
Storage Architecture device. 

- Designed lor VAXcIuster systems. 
Connects to HSC sewers via the new 
K.SI (HSC5X-DA) high speed chan¬ 
nel card; the K.SI supports previous 
Digital tape subsystems as well. Soft¬ 
ware support is provided by HSC 
software (V3.90). 


Configuration Flexibility 
Accommodates Growth 

The TA90 Tape Subsystem is opti¬ 
mized for flexibility and growth, and 
is suitable tor any size VAXcIuster 
installation. The TA90 includes the 
master controller and dual transport 
unit. As many as three additional 
TU90 dual transport slave units can 
he connected to a single TA9Q master 
controller, for a total of eight trans¬ 
ports. The controller connects to the 
new K.SI (HSC5X-DA) high speed 
channel card in the VAXcIuster Hier¬ 
archical Storage Controller (HSC), 
and is supported by Version 3.90 
HSC software and VMS version 5.0, 

Both master and slave versions can 
be equipped with optional automatic 
stack loaders, as described below (In 
the Reduced Cost of Ownership sec¬ 
tion), to reduce the need for operator 
attention during high capacity back¬ 
ups or file transfers. 

Each TA90 master controller has two 
dual port STI (Standard Tape Inter¬ 
connect} connections to the HSC. In 
typical VAXcIuster configurations, the 
master controller can be connected to 
two separate IISCs. This dual porting 
feature allows each control unit to ser¬ 
vice two HSC controllers, which max¬ 
imizes subsystem performance and 
significantly increases tape drive avail¬ 


ability across the VAXcIuster. In larger 
installations, two masters can be con¬ 
figured redundantly to provide even 
higher availability and performance. 
This option effectively eliminates any 
single point of failure. A dual commu¬ 
nication adaptor is available to connect 
two controllers together, allowing 
further load balancing. The figure 
illustrates a typical maximum TA90 
configuration within a VAXcIuster. 

As organizational needs grow, addi¬ 
tional TA9Qs can be added to the 
VAXcIuster easily and efficiently. The 
supported limits to this growth arc 
two TA90 master subsystems and 
twelve transports per HSC server. As 
each master subsystem is added, sys¬ 
tem managers can adjust the assign¬ 
ment of transports to controllers 
through a panel in the controller 
cabinet. 























19,000 bits per inch 


TA90/3480 Recording Formal records 38,000 bytes per inch on 18 parallel tracks. 


Performance, Capacity and Data 
Interchange for Large System 
Backup Needs 

The TA9Q provides the performance 
and capacity you need for your main¬ 
frame class installation. With a poten¬ 
tial streaming data transfer rate of 2.7 
Mbyte/s, depending on host system 
capabilities, theTA90 is Digitals 
highest-performance tape subsystem. 

Actual performance will depend on 
your system configuration and appli¬ 
cation. Backup operations can com¬ 
plete in half the time required by 
current reel-to-reel tape subsystems 
through a combination of fast, auto¬ 
mated loading and media changing 
with a new, more efficient VMS 
Backup utility. 

Using VMS Backup, a TA90 can back 
up an KA90 disk in 30-25 minutes, 
and can back up an KA8I disk in 15 
minutes, HSC Local Backup can make 
a physical copy of an RA9Q disk in 18 
minutes or less, using the two trans¬ 
ports of a TA90 subsystem. 

Data collection and file transfer appli¬ 
cations can sustain transfer rates of 
about 2 MB/s. 

The Digital Storage Architecture 
(DSA) contributes to this perfor¬ 
mance. Using the DSA software pro¬ 
tocol (Tape Mass Storage Control 
Protocol or TMSCP), the TA90 con¬ 
troller will prefetch upcoming com¬ 
mands and data while the tape drive 
is completing current data transfers. 
These commands arc stored in the 


subsystem's 2 Mbyte cache, allowing 
the tape drive to move immediately 
from one operation to the next with¬ 
out waiting for new instructions 
to arrive from the host processor 
This capability helps optimize 
performance. 

The TA90K cartridge media have a 
capacity of 200 Mbytes each, which 
combines with the automatic car¬ 
tridge loaders and the subsystem's 
high performance to provide a suit¬ 
able backup capability for the 5A600, 
SA550 and SA650 Storage Arrays. 


TA90 thin film head technology sup¬ 
ports 18 tracks on the half-inch wide 
chromium dioxide tape, and a linear 
bit density approximately three times 
the 6,250 bpi Group Code Recording 
(GCR) standard. This results in a total 
data density of 38,000 bytes per inch. 
The 4 x 5 x I-inch cartridges are 
approximately one-fourth the size 
of a standard tape reel but store up 
to 38% more data. 

The TA90 recording format is fully 
read/write compatible with IBM 3480 
tape drives. This allows the same 
degree of data interchange that users 
have traditionally enjoyed with 
industry-standard nine-track tape. 





























Outstanding Reliability and 
Data Integrity 

The TA90 ensures a high degree of 
data integrity and system reliability 
and represents a significant improve¬ 
ment in uptime relative to reel-to-reel 
systems. The subsystem records Error 
Correction Code (ECC) and Cyclic 
Redundancy Check characters on 
the tape and uses this information to 
make quadruple-track error correc¬ 
tion without CPU intervention. Data 
integrity is further enhanced by a two- 
dimensional parity feature. 

In terms of reliability, TA90-class 
drives have a proven record of excel¬ 
lence. In addition, two TA90s can 
be configured redundantly in a VAX- 
cluster to eliminate the possibility of 
a single point of failure and maximize 
system availability. The subsystems 
arc further supported by VAXsimPLUS, 
so that any problems which may occur 
can be id entitled and corrected be lore 
they interfere with operations. 

As mentioned earlier, the subsystem 
achieves the high streaming transfer 
rate typically required for backup 
applications with the help of a built- 
in 2-Mbyte cache buffer. To help 
ensure data integrity, the buffer is 
software-selectable; that is, you can 
turn the cache on or decide not to 
use it, depending on your application. 
This flexibility and control is impor¬ 
tant, because for applications such as 



Maximum TA90 Configuration Within a VAXcluster 



1 his configuration provides maximum throughput, and redundancy for high avail¬ 
ability. Each MSC server is supporting two masters and a total of 12 transports. 




































































































backup, the cache provides a signifi¬ 
cant performance gain; but in other 
applications such as data collection or 
transaction logging, a cache can create 
a risk of data loss; In these applica¬ 
tions, data is normally deleted in the 
CPU after it is written to the tape. If 
a tape cache is involved, this inform¬ 
ation is deleted after it is written to 
the cache and before it is recorded 
on tape. Any error in the data trans¬ 
fer from cache to physical tape (e.g. 
power failure) would be unrecovera¬ 
ble. When running such applications, 
it is important to turn the cache off. 

Tape Resource Sharing for Greater 
Accessibility at Lower Cost 
The TA9Q provides a fast, shared- 
access resource for VAXcluste.r users, 
because it is connected to the HSC 
Controller When multiple tape drives 
arc shared via the HSC, rather than 
being locally attached to a single CPU, 
there is more likelihood that multiple 
users can access drives when needed. 
The HSC controller operates as a spe¬ 
cialized, independent node in the 
cluster, performing many I/O func* 
tions and leaving the host CPUs free 
to perform other tasks. 

Connection to the HSC 
Maximizes Performance 
The HSC supports a unique Local 
Backup and Restore utility that allows 
the system to maximize tape drive 
performance and to back up or 
restore a disk at very high speed. 

Using the utility, a TA90 can take as 
little as 16-18 minutes to back up a 1,2 
Gbyte RA90 disk drive. Because this 


utility does not involve the host CPUs, 
it is possible to perform backup with 
virtually no effect on the other opera¬ 
tions ol the duster. Similarly, the 
backup operation is not hindered by 
the timesharing activities of the CPUs. 

Local Backup writes a physical copy 
of a disk to tape. The copy is a block - 
1or-block transfer with no data com¬ 
paction or file reorganization. Local 
Rest tire is the inverse process and 
requires restoration of the full vol¬ 
ume. The utility runs on any HSC, and 
can access any disk and tape drives on 
the same HSC. 


Unattended Operation and Reduced 
Cost of Ownership 
The TA90 requires only one media 
load to back up two RA90 disks, which 
can reduce operator intervention by 
85% (compared to a dual TA79 sub¬ 
system), eases backup tasks and saves 
time and cost. Each optional cartridge 
stack loader feeds up to 6 cartridges 
automatically, and the capacity of 6 
cartridges corresponds to the capacity 
of a fully loaded RA90 disk (L2 Gbytes), 
Since the loaders arc supplied in pairs, 
the potential for minimally attended 
operation is significant. 

In addition, cleaning functions take 
less time, and with the decreased form 
factor of tape cartridges, media storage 
onsite occupies less space and opera¬ 
tor overhead. With a TA90 installa¬ 
tion, organizations could realize a 38% 















increase in capacity per unit of media, 
a sixfold reduction in physical storage 
space over reel-to-red media, and a 
significant savings in power, cooling, 
and space requirements. 

Built-in Investment Protection 

As a Digital Storage Architecture 
(DSA) system, your TA90 investment 
is protected because DSA is supported 
on a wide range of Digital CPUs and 
operating systems. Under DSA, all 
tape drives use the same protocols. 
This means that no program changes 
are needed as you upgrade from one 
DSA storage device to another over 
time within any DSA-supported oper¬ 
ating system environment. As new 
developments in technology emerge 
and new software releases occur, vour 
TA90 system will be able to take 
advantage of them without expensive 
changes to your application code. 

For more information... 

If you would like to learn more about 
the TA90 Tape Cartridge Subsystem 
or other Digital products, call your 
nearest Digital Sales Office or ask your 
Digital Sales Representative. Or you 
can call our toll-free number (in the 
United States only), 1-800-DEC-INFO 
(800-332-4636), Monday through 
Friday, 8; 15 A,M, to 5:00 P.M. East¬ 
ern Time. 


Specifications 


Performance 

Read/write speed 

78.7 ips 

Data transfer rate (max) 

21 Mbytes/sec. 

Rewind speed (avg) 

157 ips 

Rewind time per cartridge 

48 sec. 

Data Organization 

Number of tracks 

18 

Recording density (max) 

58,000 bytes per inch 

Capacity (formatted) 

200 mbytes 

Max, record length 

65534 bytes 

Recording medium 

TA90K tape cartridge 

TA90 format and cartridge 

conform to the proposed ANSI X3B5 standard. 

Operating Environment 

Temperature range 

15°C-32°C (59°F-90°F) 

Rel a five h u midi tv 

20% -80% 

Wetbulb temp (max) 

25.6°C 

Altitude (max) 

2438m (8000 ft.) 

Noise level (max) 

69 dbA 

Power Requirements 

Voltage at 60Hz 

208/240 V 60Hz 

Voltage at 50Hz 

TBD 

Phase 

3 Phase 

Power consumption (max) 

1.9KVA 

Heat dissipation 

6100 BTU/hr. 

60 Hz 50 Hz 

Power plug type 

RusselTStoU #3760 country specific 

Power receptacle 

Russell-Stoll #3754 country specific 

Power cord length (max) 

4.6m (15 ft.) 

TU90 transports receive power from the TA90 master control unit. 

No external power cord is 

required. 






























































Specifications (continued) 



TA90 Master 

TU90 Slave 

Physical Characteristics 

Height 

108 cm (42.6 in) 

108 cm (42.6 in) 

Width 

117 cm (46.0 in) 

51 cm (20.0 in) 

Depth 

75 cm (29.8 in) 

75 cm (29.8 in) 

Weight 

350 kg (770 lb) 

155 kg (340 lb) 

Depth with loader 

93 cm (36.8 In) 

93 cm (36.8 in) 

Weight with loader 

364 kg (800 lb) 

169 kg (370 lb) 

Clearance Requirements 

Front 

91 cm (36.0 in) 

101 cm (39,9 in) 

Right side 

61 cm (24.0 in) 

61 cm (24.0 in) 

Left side 

61 cm (24.0 in) 

0 cm (0.0 in) 

Rear 

91 cm (36.0 in) 

91 cm (36.0 in) 

Configuration Parameters 

Drives per formatter 

8 max. 


Formatters per IISC50/70 

2 max. 


Drives per HSC* 

12 max. 


Dual porting 

Yes 


Max. I/O cable length 
(ST1 from HSC to controller) 

24.4m (80 ft.) 



*1 1SC5X-DA, I JSC code 3,90 am] VMS V5.Q are required to support TA90; ULTRIX support will be 
provided in V3.1 
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publication is accurate as oJ ns publication 
date; sued information is subject to change 
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any inadvertent errors. 

The following are trademarks ol Digital 
Equipment Corporation; DEC, DECUS, the 
Digital logo, DSA, HSC, Micro VAX, POP. 
Q-bus, RA90, SA600, TA90, UNIBUS, VAX, 
VAXBI, VAXcluster, VMS, and VT 


Printed in U.S,A. ED 32542 45/39 01 04 80,0 CFO Copyright 1989 Digital Equipment Corporation All Rights Reserved 




